Gy/ka) was removed from dose rates of the silt-sized samples to compare dose rates between sand-sized and silt-sized samples). Therefore, the effect of lithologic heterogeneity on the natural dose rate is not a major concern.
For fine silt (4-11 μm), a Central Age Model (Galbraith et al., 1999) was used to obtain D e . For sand, the statistical procedure described by Arnold et al. (2007) was used to select a Central Age Model (CAM) for samples Paincourtville I-7, Napoleonville II-4a, VIII-1, VIII-2, Elmfield II-3, II-5 and II-6 and a Minimum Age Model (MAM) for all other samples to obtain D e (Table DR2) . The CAM and MAM produces identical D e values for sandy quartz with an overdispersion (OD) <15%. The mean OD of these samples is 9±4%, which suggests that the OD of D e for well bleached samples in the Mississippi Delta is ~10% if measured with the procedure adopted here. Therefore, a 10% OD was adopted in the MAM calculation (cf. .
For the 8 samples measured with two grain-size fractions the results generally agree well (Fig.  DR1 ), suggesting that OSL ages are unlikely to be affected by insufficient bleaching. The final OSL ages for samples Paincourtville I-4 and I-5 are based on those of the sand-sized fraction as explained in . The final OSL ages for samples Napoleonville II-2, II-3, VIII-1, and X-1, and Elmfield II-2 and II-3 are the weighted mean of the two separately dated grain-size fractions. All ages are reported in ka with respect to AD 2010.
14 C age calibration: Calibration of 14 C ages was carried out with the OxCal program (Bronk Ramsey, 1995) and the IntCal13 calibration curve (Reimer et al., 2013) .
Aggradation rates:
We used a Monte Carlo approach to determine median aggradation rates at each dated site in the Napoleonville area containing ≥3 OSL ages, except for the second episode of aggradation at the Napoleonville III site where 2 OSL ages were used. The OSL age of each sample was resampled randomly from a normal distribution representing the OSL age and its uncertainty. The depth of each OSL sample was resampled randomly from a uniform distribution spanning the depth range of the sample. The resampled age-depth relationship was fitted with a linear function of which the slope was taken as a mean aggradation rate. This procedure was repeated 40,000 times to produce a probability distribution of the mean aggradation rate at each site. Negative aggradation rates were automatically discarded in this procedure. 1 Ages for Paincourtville I-4, I-5, and I-6 were reported in a previous study . Napoleonville VIII-2 was taken from strata underneath Bayou Lafourche deposits and not used in the analysis in Fig. 3 . Note that the age of Napoleonville X-2 shows a reversal relative to its stratigraphic position and therefore is regarded as unreliable. (Galbraith et al., 1999) . 8 Natural dose rate. 9 D e used for age calculation. For fine silt (4-11 μm), a Central Age Model was used to obtain D e . For sand, a statistical procedure (Arnold et al., 2007) was used to select a Central Age Model (CAM) for samples Paincourtville I-7, Napoleonville II-4a, VIII-1, and VIII-2, Elmfield II-3, II-5, and II-6, and a Minimum Age Model (MAM) for all other samples to obtain D e . 10 All results are reported as ages before AD 2010. The OSL ages of Paincourtville I-4 and I-5 are based on those of the sand-sized fraction as explained in . The OSL ages of the two grain-size fractions are within error for Napoleonville II-2, II-3, VIII-1, and X-1, and Elmfield II-2 and II-3.Therefore, the weighted mean of the two OSL ages are used (Napoleonville II-2: 1.12±0.05, Napoleonville II-3: 1.12±0.04, Napoleonville VIII-1: 0.70±0.03, Napoleonville X-1: 1.37±0.05, Elmfield I-2: 0.77±0.03 ka, Elmfield II-3: 1.40±0.05). Lafourche and its associated floodplain for crevasse-splay identification. The DEM was obtained by subtracting a planar surface that best fits the Bayou Lafourche natural-levee long profile from the LiDAR-derived DEM. The assumption for crevasse-splay identification is that a given distance from the trunk channel, the elevation of crevasse-splay dominated portions of the floodplain is higher than that of floodplain portions without crevasse splays (after the dip slope correction of the original floodplain elevation). We use the normalized elevation at 1 km distance from Bayou Lafourche to determine the presence or absence of crevasse splays. Because there is no crevasse splay in the Elmfield area and the -2.5 m contour (black line) falls just inside the 1 km buffer zone in this area, we use this contour as a threshold for crevasse-splay identification. In other words, crevasse splays are defined as those portions of the floodplain where the elevation at 1 km distance from Bayou Lafourche is higher than that in the Elmfield area. Seven segments (indicated by red lines) lack crevasse splays on at least one side of the trunk channel. This amounts to ~30% of the Bayou Lafourche length in the reach considered here; taking floodplains along both sides of Bayou Lafourche into account, we estimate that ~15% of the Bayou Lafourche floodplain was not occupied by crevasse splays. The outline of the crevassesplay dominated floodplain is in general agreement with the distribution of crevasse channels (dashed blue lines) as identified from the DEM, but it should be noted that several crevasse channels extend well beyond the -2.5 m contour. This suggests that our estimated proportion of crevasse-splay dominated floodplain is likely conservative. Inset map shows the location of the study areas with a red rectangle. LA: Louisiana; MS: Mississippi; NO: New Orleans; GOM: Gulf of Mexico. Figure DR3 : Preheat test results. A, Sample Napoleonville IV-3, fine silt-sized (4˗11 μm) quartz. Each data point and associated error bar represents mean and standard error of three tested aliquots. B, Napoleonville IX-1, sand-sized (75˗180 μm) quartz. Each data point and associated error bar represents mean and standard error of four tested aliquots. Equivalent dose (D e , lefthand y-axis) and recycling ratio (right-hand y-axis) show no dependence on preheat temperature between 160˗280 °C while recuperation (right-hand y-axis) increases with increasing preheat temperature. The dashed line represents D e used for OSL age calculation. 
